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(54) Electronic device with touch screen 



(57) Tine present invention discloses an electronic 



device (1) comprising a toucli sensitive screen (1 0), on 
which graphical infomnation (60) is presented. Covering 
the screen (1 0), a cover member (4), either pivotal, slid- 
ing or fixed, with a number of l<eys (5) is provided. At 
least a portion of the cover member (4), including the 
keys (5) are made of transparent material, allowing the 
graphical infomnation (60) on the screen (1 0) to be vis- 
ible through the cover member (4). If the keys (5) are 
transparent, multi-functional programmable keys are 
obtained since the information (60) displayed there- 
through may change as the operation of the device (1) 
changes. Consequently, a single key (5) may display all 
from figures and letters to symbols, e.g. arrows, depend- 
ing on the actual operation. In addition, text-rich mes- 
sages, images and films may be viewed through the 
cover member (4) and at the same time being modifia- 
ble, e.g. zoomed, simply by depressing a key (5). A 
method for operation control of such an electronic de- 
vice (1) is also disclosed. 
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Descriptfon 
TECHNICAL FIELD 

[0001 ] The present invention generally relates to e!ec- s 
trontc devices and in particular to operation control of 
such devices equipped with a touch sensitive screen. 

BACKGROUND 

[0002] Today, there is an increasing trend to integrate 
several different functions in portable electronic devic- 
es, such as mobile telephones, pagers, personal-digital- 
assistants (PDA) and pen-input notebooks. Traditional- 
ly, such electronic devices have been designed to oper- 
ate a limited number of functions, e.g. mobile telephone 
services for a mobile station. By having only a rather 
small number of available functions electronic devices 
can easily be designed to be user-friendly and to have 
a small and comfortable size. New problems arise when 
one tries to integrate several functions into one electron- 
ic device. Cellular mobile stations of today are typically 
designed for operating not only as traditional mobile sta- 
tions but also for providing portable or mobile facsimile, 
electronic email and short message services. Such a 
multi-functional electronic device must have a user in- 
terface that is designed to be able to display the neces- 
sary information. This most often requires relatively 
large display screens to cope with e.g. facsimile and 
electronic messages. However, large display screens 
are in conflict with the general request for small size 
portable electronic devices. 

[0003] For mobile stations, one solution has been to 
use a relative large touch sensitive screen that is at least 
partially covered by a pivotal flip. Such a pivotal flip 
serves two objects: it protects the often very expensive 
and fragile touch sensitive screen, and it makes it pos- 
sible to have a large screen at the same time as the over- 
ail size of the mobile station is relative small. Usually, a 
mobile station with a touch sensitive screen and a flip 
has two different operation modes: a "telephone mode", 
where the flip is closed, covering a major portion of the 
touch sensitive screen, and a "function mode", where 
the flip is open and the user has access to the entire 
screen. The telephone mode is used for traditional tel- 
ephone services such as calling, whereas the function 
mode is used for e.g. Web services, electronic messag- 
ing and similar infomiation rich functions that require 
larger display areas. By having a flip and a touch sen- 
sitive screen, the user may input data, e.g. make a call 
or send a message, either by pushing a key in the tele- 
phone mode or by touching the screen, by a finger or a 
pen, In the function mode. 

[0004] A major disadvantage with such touch sensi- 
tive screens is the lack of positive tactile feedback to the 
user. It has often proven very difficult to sense by touch 
feedback, whether the screen was touched with enough 
force to generate the desired signal. Typically, the user 



needs a visual confirmation, being displayed on the 
screen, to indicate that the correct operation has been 
perfonned. Another solution could be to have an audible 
confinnatlon, but such a solution has its limitations, par- 
ticularly in situations with high background noise. 
[0005] In US 5,742,894 a radio communication device 
providing a plurality of radio communication services, e. 
g. radiotelephone, facsimile and electronic mail servic- 
es, is disclosed. The communication device is equipped 
with a movable flip covering a portion of a touch sensi- 
tive screen. A keypad is integrated in the flip and Is op- 
erable when the flip is in a closed position, covering the 
screen. When a user depresses a key of the keypad a 
portion of the key provides pressure against the touch 
sensitive screen, thereby activating a portion thereof. 
[0006] In the document W097/41 677 a telecommuni- 
cation instmment having a touch sensitive screen and 
a covering pivotal flip is disclosed. In the closed position 
a keypad mounted in the flip provides positive contact 
with the touch sensitive screen when a key Is depressed 
by a user. The keys of the keypad may be made of a 
translucent or clear material enabling light provided by 
a backpanel to pass through and illuminate the keys. 
Numbers or other character symbols may either be 
molded in the top surface of each key or be provided by 
a cap, pressed over the top of each key. 
[0007] Prior art solutions, such as the two documents 
mentioned above, make use of a pivotal flip or similar 
means, provided with keys for a more robust tactile feed- 
back. However, a drawback of prior art solutions is that 
such a flip covers a large part of the touch sensitive 
screen in the telephone mode and the user therefore in 
this mode only has access to a small display area. Con- 
sequently, text-rich functions, e.g. Web and facsimile 
services, or display of images or films are reduced to be 
used only In the function mode, where the flip is open. 
But In this operation mode, the user does not have ac- 
cess to the keys and in consequence no access to the 
positive tactile feedback they provide. Therefore, a 
trade-off between size of the display area and a positive 
tactile feedback is present. 

[0008] Additionally, the desire to reduce the overall 
size of telecommunication devices is directly contrary to 
the general request for more keys to cope with all func- 
tions associated with the new non-traditional telephone 
services, such as Web and facsimile services. Unless 
the keys are designed extremely small and thereby be- 
coming non-user-friendly, more keys of course implies 
larger overall device size. Thus, the functions requiring 
larger display areas impose design problems to portable 
electronic devices, such as mobile telephones and per- 
sonal-digital-assistants (PDA). 
[0009] It would therefore be advantageous to use 
keys or similar means, giving a positive tactile feedback, 
at the same time as the user has access to the entire or 
a larger part of the display area, thereby being able to 
get both visual and tactile feedback when perfomriing an 
operation. In addition, a way to integrate more functions 
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into electronic devices, above all those of the portable 
type, without increasing the overall device size would 
be advantageous. 

SUMMARY 

[0010] The present invention overcomes these and 
other drawbacl<s of the prior art an-angements. 
[001 1] An object of the present invention is to enable 
presentation of text-rich and graphically demanding In- 
fomriatlon on electronic devices without changing oper- 
ation modes and/or removing covering members or pan- 
els, such as flips. 

[0012] tt is a further object of the present Invention to 
enable a user to perfomri all operation functions of the 
devices in a simple one-hand-operation. 
[0013] Another object is to facilitate visual communi- 
cation of information of electronic devices to a user and 
simplify the Interpretation of graphical information rep- 
resenting performabte functions. 
[0014] Yet another object is to reduce the number of 
Iceys that are necessary to perfomi the operation func- 
tlons of the device, thereby making it possible to reduce 
the overall size of the device without compromising with 
the number of operation functions. 
[001 5] it is yet another object of the present invention 
to provide programmable multi-functional keys that may 
change appearance and consequently be functional as 
the operation of the device changes. 
[0016] The above objects are achieved by devices 
and methods according to the enclosed claims. In gen- 
eral words, an electronic device comprising atouch sen- 
sitive screen, on which graphical infomiatlon may be 
presented, is provided with a cover member covering a 
first area of the touch sensitive screen. In the cover 
member a number of keys are arranged with a clearance 
from the touch sensitive screen. The clearance Is such 
that the keys only come into touching contact with the 
touch sensitive screen when a user depresses a key. 
The cover member may either be fixed, or slidingly or 
pivotally movable between a closed position covering 
the first area of the touch sensitive screen and an open 
position spaced apart from the touch sensitive screen. 
In the open position the entire touch sensitive screen is 
accessible, but input signals have to be provided in fomi 
of a touching contact between the touch sensitive 
screen and a finger, pen or similar object. However, in 
the closed position, the input signal may be in fomn of a 
depressed key, giving positive tactile feedback. 
[0017] In addition, at leasta portion of the cover mem- 
ber, including the keys, is made of clear or transparent 
material allowing graphical infomiatlon presented on the 
touch sensitive screen to be visible through the trans- 
parent portion of the cover member. The transparent 
material covers a second area of the touch sensitive 
screen, which second area may be identical to the first 
area or a portion thereof, if a large portion of the cover 
member is made of the transparent material text-rich 



messages and large images or films may be displayed 
through the cover member, and are therefore visible and 
readable without first opening the cover member. This 
means that a user may view large messages, images 
s and films at the same time as he/she perfomns different 
operation functions, such as zooming or modifying the 
presented Information, simply by depressing different 
keys. 

[0018] Furthemnore, if some or all of the keys are 

10 made of the transparent or clear material a more flexible 
use of the keys is obtained compared to prior art keys. 
In prior art, figures, letters, etc. are molded or printed 
directly or indirectly onto the keys. Since the prior art 
keys are provided with figures, letters etc., their appear- 

is ance Is fixed and cannot be changed. By having trans- 
parent keys and instead present figures, letters, etc. on 
the area of the touch sensitive screen covered by the 
keys, the appearance of the keys may change as the 
operation of the electron^ devk:e changes, e.g. the ap- 

20 pearance of the keys in Web operation differs from the 
appearance in facsimile operation. Consequently, multi- 
functional programmable keys are obtained, which may 
fulfill many different functions depending on the actual 
operation of the electronic device. This multi-functional 

25 use of the keys reduces the need for more keys as the 
number of operation functions increase in electronic and 
above ail telecommunication devices. In fact, the total 
number of keys may actually be lower compared to prior 
art telecommunication devices with only a small number 

30 of operation functions, since keys for special functions, 
e.g. volume and cursor keys may be removed. 
[001 9] The advantages with the present invention are 
that graphical infomiation presented on a touch sensi- 
tive screen may be displayed through the cover member 

35 at the same time as input signals may be provided as a 
depression of a key. This preferred Input form gives a 
user a better positive tactile feedback compared to if a 
finger or pen was used. In addition, since the keys lack 
molded and fixed symbols, the symbols displayed 

40 through them may change depending on the actual op- 
eration. This simplifies the Interpretation of different se- 
lectable functions, displayed on the touch sensitive 
screen, and Improves the visible communication be- 
tween the device and a user. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The invention, together with further objects 
and advantages thereof, may best be understood by 
50 making reference to the following description taken to- 
gether with the accompanying drawings, in which: 

Fig. 1 A is an Illustration of a telecommunication de- 
vtee embodying the present invention, with a mov- 
55 able cover member in a closed position; 

Fig. IB is an Illustration of the telecommunication 
device of Fig. 1 A, with the movable cover member 
in an open position; 
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Fig. 2A is an illustration of a telecomnnunication de- 
vice ennbodying the present invention, with a sliding 
cover member in a closed position; 
Fig. 2B is an illustration of the telecommunication 
device of Fig. 2A, with the sliding cover member in 5 
an open position; 

Fig. 3 is an illustration of a telecommunication de- 
vice embodying the present invention, with a fixed 
cover member; 

Fig. 4A and 4B schematically illustrate, in cross- io 
sectional views, embodiments of a portion of the 
cover member and the touch sensitive screen of the 
present Invention; 

Fig. 5A and 5B illustrate areas of the touch sensitive 
screen covered by different embodiments of the ^5 
cover member and areas being displayable through 
the cover member; 

Fig. 6A-6D Illustrate different embodiments of Infor- 
mation being graphically presentable according to 
the present invention; and 20 
Fig. 7 is a flow chart of the operation control method 
according to the present invention. 

DETAILED DESCRIPTION 

25 

[0021] The present Invention is applicable to electron- 
ic devices having a touch sensitive screen covered, at 
least partly, by a cover member. The touch sensitive 
screen Is used for displaying graphical infomnatlon and 
also for receiving input signals In fonn of touching con- 
tacts between the screen and a key, finger, pen, or sim- 
ilar objects. Such electronic devices comprise portable 
radio communication and data presenting devices, in- 
cluding mobile telephones, pagers, personal-digital-as- 
sistants (PDA) and pen-Input notebooks, but are not lim- 
ited thereto. The present Invention may also constitute 
a part of stationary electronic equipment, which use 
touch sensitive screens to display graphical Information 
and receive input signals in fonn of a touching contact. 
Such stationary devices may Include non-portable data 
presenting devices and apparatuses, including comput- 
ers with touch sensitive screens. 
[0022] The present Invention will now be described In 
an embodiment of a telecommunication device. Howev- 
er, this embodiment Is merely given as an illustrative ex- 
ample of the invention, which is not limited thereby. 
[0023] The telecommunication device embodiment of 
the present invention is Illustrated in Figs. 1 A, IB. 2A, 
2B and 3. Referring to Fig. 1 A, a telecommunication de- 
vice 1 having a touch sensitive screen 10 mounted In a 
housing 2 is illustrated. The telecommunication device 
1 is further equipped with a pivotal cover member 4 that 
is In a closed position In Fig. 1 A, covering a portion of 
the touch sensitive screen 10. The cover member 4 Is 
pivotally mounted on the housing 2 preferably by con- 
ventional hinges 6. Other means that provides a pivotal 
mounting of the cover member 4 to the housing 2 may 
also be used, such as pivots and trunnions. 



[0024] In the closed position, the cover member4 cov- 
ers and thereby protects a major portion of the touch 
sensitive screen 1 0 from external factors that may dam- 
age or scratch the very often easily damaged touch sen- 
sitive screen 10. The cover member 4 may be formed 
In such a way that its total length is shorter than the 
length of the touch sensitive screen 10, A portion of the 
touch sensitive screen 1 0 is thereby not covered by the 
cover member 4, but is freely accessible even when the 
cover member 4 is closed. However, the length of the 
cover member 4 may also be equal to the length of the 
touch sensitive screen 10. In such a case, the cover 
member 4 may be provided with a clear opening or win- 
dow (not illustrated) covering preferably the upper area 
of the touch sensitive screen 1 0. 
[0025] In Fig. IB the telecommunication device 1 Is 
illustrated with the cover member 4 In an open position, 
spaced apart from the housing 2 and the touch sensitive 
screen 10. The entire touch sensitive screen 10 Is now 
accessible for a user. The user may in this case perfomn 
the desired operation functions by touching the touch 
sensitive screen 1 0 with a finger, a pen or similar ob- 
jects. 

[0026] As illustrated In Figs. 2A and 2B. Instead of us- 
ing a pivotal cover member and hinges, the telecommu- 
nication device 1 may be provided with a sliding cover 
member 4. In such a case, runners or sliding channels 
9 are preferably an^anged in the housing 2 of the tele- 
communication device 1, In which the cover member 4 
may slide between a closed position as In Fig. 2A, cov- 
ering a major portion of the touch sensitive screen 10, 
and an open position as in Fig. 2B. The sliding cover 
member 4 may then be provided with protruding ele- 
ments 7 along its longitudinal sides, protruding into the 
runners or sliding channels 9, thereby allowing the slid- 
ing opening/closing of the cover member 4. However, It 
may instead be possible to provide the cover member 4 
with runners or sliding channels along Its longitudinal 
sides. Onto the housing 2 of the telecommunication de- 
vice 1 , protruding elements are then an-anged, making 
the sliding motion of the cover member possible. In fact, 
any solution that allows the cover member 4 to be 
moved between a closed and an open position may be 
used by the telecommunication device 1 embodying the 
present invention. 

[0027] As described before, the length of the cover 
member 4 may be smaller or equal to the length of the 
touch sensitive screen 10. In latter case, the cover mem- 
ber 4 may be provided with a clear opening or window 
(not illustrated) covering preferably the upper area of the 
touch sensitive screen 10. 

[0028] Another embodiment of a telecommunication 
device 1 according to the present Invention is Illustrated 
in Fig. 3. This embodiment lacks the movable cover 
member as compared to the device In Figs. 1 A, 1 B and 
2A, 2B, respectively Instead, this embodiment is 
equipped with a fixed cover member 4 that covers the 
touch sensitive screen 10. Just as for the embodiments 
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of Figs. 1 A, 1 B and 2A, 2B, respectively, the cover mem- 
ber 4 may be formed in such a way that its total length 
is shorter than the length of the touch sensitive screen 
1 0. A portion of the touch sensitive screen 1 0 Is thereby 
not covered by the cover member 4. However, the length 5 
of the cover member 4 may also be equal to the length 
of the touch sensitive screen 1 0. In such a case, the cov- 
er member 4 may be provided with a clear opening or 
window 8 covering preferably the upper area of the 
touch sensitive screen 10. 

[0029] The cover member 4, whether pivotal, sliding 
or fixed, is provided with a number of keys 5 mounted 
therein. In the illustrated embodiments of Figs. 1A, 18, 
2A, 28 and 3, the keys 5 are arranged in a conventional 
twelve-key telephone configuration plus two additional 
keys. However, it should be recognized that the number 
and configuration of keys 5 of the embodiments are 
merely given as an illustrative example of a possible key 
arrangement. In fact, any key arrangement where at 
least one key 5 is mounted in the cover member 4 may 
be used according to the present invention. 
[0030] Fig. 4A is a cross-sectional view of the cover 
member 4 and the touch sensitive screen 10, illustrating 
the position of a key 5 within the cover member 4. The 
keys 5 may either, as in Fig. 4A, be arranged individually 
within the cover member 4, as a unit or keypad or as a 
combination of individual keys and one or several key- 
pads. The key 5 in Fig. 4A is controllably positioned in 
a cavity f omned by the actu al shape of the cover member 
4. The cover member 4 forms a frame 41 Into which ver- 
tically protruding portions 51 of the key 5 fit. The frame 
41 is so constructed that the key 5 is arranged with a 
clearance between the touch sensitive screen 1 0 and a 
lower portion 50 of the key 5. The keys/keypads are pref- 
erably made of an elastomeric material having sufficient 
elasticity so that when the top of a key 5 Is depressed, 
the bottom surface 50 of the key 5 will move downwards 
Into touching contact with the surface of the touch sen- 
sitive screen 10. Suitable materials Include elastomeric 
plastics and rubber materials, which preferably is suffi- 
ciently clear ortransparent for graphical infomnation pre- 
sented on the touch sensitive screen 1 0 to be displayed 
through the keys 5. The material of the frame 41 of the 
cover member 4 is preferably more rigid than the mate- 
rial of the keys 5, allowing a rigid support. This prohibits 
that the keys 5 do not come into contact with the touch 
sensitive screen 10 by mistake. Transparent or clear 
polycarbonate (PC), acrylonitrile butadiene styrene 
(ABS), polyoxymethylene (POM) and polybutadiene 
tereplitaiate (PBT) are examples of suitable materials 
for the frame portion 41 of the cover member 4. 
[0031] A most important property of the materials of 
the keys 5 or the frame 41 is that at least a portion there- 
of must be sufficiently clear or transparent to enable dis- 
play of graphical infomiation presented on the touch 
sensitive screen 10 below. This means that figures, let- 
ters, images etc. presented on the screen 10 should be 
visible through the transparent portion of the cover 



member 4, including the keys 5 and the frame 41 . The 
material preferably has such optical properties that the 
presented graphical Infomnation is as clear and non-dis- 
torted as possible when displayed through the material. 
Furthemnore, the actual design of the cover member 4 
with its frame 41 and the keys 6 should preferably be 
such that the graphical infomnation presented on the 
screen 10 still is possible to identify and read when 
viewed through the transparent material. This means 
that unfavorable refraction and similar optical distortion 
generally should be minimized to get such a clear and 
real representation of the touch sensitive screen 1 0 and 
the presented graphical information as possible. How- 
ever, in some cases, optical modifications may be of 
use. For instance, a key 5 can be shaped to provide a 
magnifying action, thereby enlarging a certain portion of 
the touch sensitve screen 10. 

[0032] Another design of the cover member 4, where 
the keys 5 constitute integral parts of the cover member 
4 and consequently are made of the same material, is 
illustrated in Fig. 4B. In this figure, the key 5 is defined 
from the frame portion 41 of the cover member 4 by a 
recess 45. As for the design in Fig. 4A, the frame 41 is 
so constructed that the key 5 is arranged with a clear- 
ance between the touch sensitive screen 10 and the 
lower surface 50 of the key 5. The recess 45 allows the 
bottom surface 50 of the key 5 to be moved downwards 
into touching contact with the surface of the touch sen- 
sitive screen 1 0 when the top of the key 5 is depressed. 
In this design, the material of thecovermember4shoutd 
have such properties that it is rigid enough to prevent 
unintended touch of the bottom 50 of the key 5 with the 
screen 10. In addition, the material should be such that 
the recess 45 allows the key 5 to be moved when de- 
pressed, and of course the material should be transpar- 
ent. This particular design of the cover member 4 re- 
moves any optical distortion caused by refraction in the 
contact between the keys 5 and the frame 41 in Fig. 4A. 
Therefore, any graphical information presented on 
those areas of the touch sensitive screen 1 0 covered by 
the edges of the keys 5 are likely to be displayed more 
clear and non-distorted In the embodiment of Fig. 4B 
compared to that of Fig. 4A. 

[0033] The touch sensitive screen 10 arranged in an 
electronic device according to the present invention is 
also schematically illustrated in Figs. 4A and 4B. The 
touch sensitive screen 1 0 basically comprises two dis- 
tinct screens or panels: a display screen 11 and a touch 
sensitive panel 12 mounted thereon. 
[0034] The display screen 11 is an-anged for display- 
ing graphical infomnation. In addition, the display screen 
1 1 must be able to change the displayed information not 
only when input signals (indirectly in fonri of a touching 
contact between the touch sensitive panel 1 2 and an 
object) are received but also when the operation mode 
of the device changes, such as from Web to facsimile 
operation. 

[0035] A suitable display screen 11 is a liquid crystal 
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display (LCD) panel. In order to improve readability of 
displayed graphical Information, especially In cold envi- 
ronments, the LCD panel may optionally be provided 
with an electric pane! (not Illustrated) heating the LCD 
panel. Likewise, a light guide with light source (not illus- 
trated) may be mounted on top of the LCD panel to pro- 
vide light for the LCD panel, increasing the readability 
in dark environments. 

[0036] Another suitable display screen 11 is a TFT/ 
TFP panel onto which a light guide is mounted. A light 
source Is then arranged In connection with the light 
guide for providing light to the TFT/TFP panel. In fact, 
as a person skilled In the art understands, any suitable 
display screen may be used, fulfilling requirements on 
sufficient readability and being able to change displayed 
graphical infomnation in response to input signals. 
[0037] The touch sensitive panel 1 2 of the touch sen- 
sitive screen 10 is provided for receiving input signals 
in fomri of a touching contact with an object, and then 
transfomning this touch signal Into an electric signal. The 
input signal may be a touching contact between the pan- 
el 1 2 and a key, finger, pen or another object. If the elec- 
tronic device is provided with a pivotal or sliding cover 
member, the input signal is preferably a depressed key, 
when the cover member Is closed, whereas a finger or 
pen is used when the cover member is open. Examples 
of touch sensitive panels 12 include analog resistive 
touch screen and other electrostatic and electromagnet- 
ic screens, which support touch input. 
[0038] Figs. 5A and 5B schematically Illustrate the 
touch sensitive screen 10 when covered by the cover 
member. The surface of the touch sensitive screen 10 
can basically be divided Into a number (depending on 
the actual design of the cover member) of areas 20, 30 
and 40, as shown in Figs. 5A and 5B. The first area 20 
is the portion of the touch sensitive screen 1 0 that Is 
covered by the cover member. This area 20 may in turn 
be divided Into two distinct areas depending on the ma- 
terial of the cover member. A portion of the cover mem- 
ber that is made of clear or transparent material covers 
a second area 30, which thus is visible through the trans- 
parent cover member. The rest of the first area 20, I.e. 
any area of the screen 1 0 that is covered with portions 
of the cover member that are not made of transparent 
material, are not viewable through the cover member 
and are therefore not visible when the cover member is 
closed. A possible third area 40 of the screen 10 is 
present when the length of the cover member is smaller 
than that of the touch sensitive screen 1 0 and/or when 
the cover member is provided with a clear opening or 
window therein. This possible third area 40 is therefore 
always visible, independent on the actual material of the 
cover member. Consequently, the areas that are visible 
to a user when the cover member is closed are those 
areas 30, 40 that are covered by transparent material, 
not covered at all or by an opening or window, respec- 
tively. Therefore, It is preferably at first hand on these 
areas 30, 40 that graphical infomnation is presented 



when the cover member covers the touch sensitive 
screen 10. However, the entire touch sensitive screen 
1 0 may be visibly accessible simply by opening a pivotal 
or sliding cover member. 

5 [0039] In Fig. 5A the entire cover member covering 
the touch sensitive screen 10 is made of transparent 
material. Consequently, the entire touch sensitive 
screen 1 0 is visible regardless of whether the cover 
member is closed or open. This embodiment makes it 

10 possible to view text-rich messages and/or large images 
and films without opening the cover member, and is 
therefore advantageous for such electronic devices 
where the cover member is fixed. The embodiment is 
also useful when the electronic device, in this case a 

15 telecommunication device, operates in text-rich, or im- 
age- or film-presenting modes, such as for Web or fac- 
simile services. A user may in such an operation mode 
take full advantage of the invention by being able to view 
e.g. large images or text messages at the same time as 

20 he/she has access to the keys. Consequently, the user 
may input necessary operation control signals, i.e. push 
the keys, to manipulate the image or message accord- 
ingly. This obviously simplifies the operation of the elec- 
tronic devices compared to prior art devices in several 

25 different ways. Firstly, the cover member does not need 
to be opened to input the signals or view the message, 
image or film. Secondly, the Input signal is In the fomn 
of a much more preferred key depression instead of a 
touch with a finger or a pen. Consequently, a user is 

30 most likely able to perfomi the necessary control ac- 
tions, in this case push a key, with one hand, whereas 
with prior art solutions the cover member must be 
opened, a pen must be brought out and so on, proce- 
dures that requires two hands and more operations. 

35 [0040] Fig. 5B Illustrates the extent of visible accessi- 
bility with another embodiment of the cover member. In 
this cover member, only the keys of the cover member 
are made of clear or transparent material. Though this 
embodiment requires opening of the cover member to 

"^0 have visible access to the entire touch sensitive screen 
10, It still has several advantages compared to prior art 
techniques. Since no figures, letters, etc. are molded or 
printed directly or indirectly on the keys, they are very 
flexible and may be used for multi-functional purposes. 

"^5 Through a single key, a letter, figure, pattem, color, etc. 
may be displayed depending on the actual operation of 
the telecommunication device. For instance, during tra- 
ditional telephone or dial operation, the portion 30 of the 
touch sensitive screen 1 0 covered by the transparent 

50 keys may display figures, ranging from 0 to 9. whereas 
during messaging or facsimile operations letters may 
preferably be displayed through the keys. This multi- 
functional use of the keys reduces the need for more 
keys as the number of operation functions increase in 

ss electronic and above all telecommunication devices. In 
fact, the total number of keys may actually be lower com- 
pared to prior art telecommunication devices with only 
a small number of functions, since e.g. volume and cur- 
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sor keys may be removed. 

[0041] However, not all of the keys need to be made 
of the transparent material, it may be possible to have 
some transparent keys, being able to perfomi multi- 
functional operations, and conventional keys of non- 
transparent material. These conventional non-transpar- 
ent keys may then be provided with figures, letters and 
other symbols, molded or printed directly or indirectly 
onto the keys. Such keys are preferably arranged in 
those portions of the cover member that either do not 
cover the touch sensitive screen or are above areas of 
the screen that are not likely to present infonnatlon, such 
as the sides and edges. 

[0042] Fig. 6A to 6D are illustrative examples of 
graphical infonrrtation 60 that may be presented on the 
touch sensitive screen 10. In Fig. 6A, the touch sensitive 
screen is illustrated in a typical telephone or dial oper- 
ation mode. In this embodiment ten keys 5-1 (of which 
only one Is provided with a reference number to simplify 
the interpretation of the figure) of the conventional 
twelve-keytelephone configuration display figures 60-1, 
ranging from 0 to 9. "Display" in this context actually 
means that the area of the touch sensitive screen 10 
covered by a key presents the graphical information 60. 
Apart from figure displaying keys 5-1 , a key 5-2 prefer- 
ably has a delete function for removing incorrect already 
Inputted figures, schematically illustrated with the letter 
C 60-2. A key 5-3 for actually performing the call is also 
preferably provided, here shown with a telephone icon 
60-3. The inputted telephone number 60-8, I.e. the fig- 
ures associated with the figure displaying keys 5-1 being 
pushed. Is preferably presented on the portion of the 
touch sensitive screen 1 0 that is not covered by the cov- 
er member, or covered by an opening or window. This 
portion of the screen 10 may also contain other graphi- 
cal infonnatlon 60-8 for the user. 
[0043] Fig. 6B Illustrates a typical configuration, were 
graphical infonmation 60 is displayed according to a text 
operation, such as for short message services (SMS) or 
chat operation functions. In this embodiment, some of 
the keys 5-4 display letters 60-4, used for writing a mes- 
sage. Besides the letter displaying keys 5-4, e.g. cursor 
keys 5-5 may be provided, illustrated with a left and right 
handed arrow 60-5, respectively. These keys 5-5 may 
be used for moving a cursor backwards or forwards in 
the message to correct misspellings or insert letters af- 
terwards. The written text 60-9 Is, In analogy with Fig. 
6A, preferably presented on the portion of the touch sen- 
sitive screen 10 that is not covered by the cover mem- 
ber, or covered by an opening or window. For large mes- 
sages. It may advantageous to display the message 
60-9 even in the area of the touch sensitive screen 10 
covered by the cover member. 
[0044] Fig. 6C illustrates an embodiment where a us- 
er may select between a number of different functions 
60-10, 60-11, such as send message, open message, 
copy message, etc. The different selectable functions 
60-1 0, 60-1 1 are preferably presented as patterns, sym- 



bols or images on the portion of the touch sensitive 
screen 10 that is not covered by the cover member, or 
covered by an opening or window. However, if many 
functions are present some may be presented on areas 

5 of the screen 1 0 covered by the cover member. In addi- 
tion to the presented functions 60-1 0, 60-11 , four of the 
keys 5-6 display cursors in form of arrows 60-6. These 
cursors may be used for moving, upwards, downwards, 
left or right, between the functions 60-1 0, 60-1 1 until the 

10 desired function is reached 60-10, here illustrated 
hatched. This function 60-1 0 may be selected preferably 
by pushing yet another key 5-7, here totally colored 
60-7. The exact number of cursors and the actual area 
where they are displayed may of course differ from the 

^5 embodiment of Fig. 6C. 

[0045] Fig. 6D is an embodiment illustrating presen- 
tation of graphical infonmation 60 on a major portion of 
the touch sensitive screen 10, including the area cov- 
ered by the cover member. This embodiment schemat- 

20 tcaliy represents those instances when large Images or 
messages need to be displayed, showing the advantage 
of the present invention. As can be seen in Fig. 6D, It is 
possible to view graphical infomiation 60 through the 
cover member, i.e. there Is no need to first open the cov- 

25 er member to view such infonmation 60, It may even be 
possible to view films and moving images without open- 
ing the cover member. Therefore, the present invention 
may be used in electronic devices that support real-time 
video conferences and similar operations. Since the 

30 cover member Is closed, a user may, at the same time 
as viewing the film, image, etc., perfomi different oper- 
ation functions, such as zooming, simply by pushing dif- 
ferent keys. Of course, if the user does not want to view 
the graphical infonmation 60 through the cover member, 

35 he/she may simply open the cover member (if not fixed) 
to have access to the entire touch sensitive screen. 
[0046] The graphical information presented on the 
touch sensitive screen in Figs. 6A to 6D are merely ex- 
amples, given to illustrate the diverse and flexible use 

40 of the present invention. In fact, any fomn of graphically 
displayable infonmation may be presented on the 
screen, including letters, figures, colors, patterns, mov- 
ing patterns, twinkling patterns, Images, films and vide- 
os, etc. By having such diversity in displayable informa- 

"^5 tion, the interpretation by a user of different operation 
functions may be easier since clear and illustrative sym- 
bols may be used for presenting functions. Therefore, 
the visible communication between the electronic de- 
vice and the user is simplified, e.g. a twinkling pattern 

50 displayed through a key may encourage the user to 
press that particular key. A consequence with the 
present invention is, as mentioned earlier, that a key 
may display different graphical infonmation depending 
on the actual operation of the electronic device. In ad- 

5$ dition , not all areas covered by the keys need to contain 
graphical infonmation. The keys covering such non-pre- 
senting areas are not used (Inactive) in that particular 
operation and should therefore not be pushed. The keys 
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covering areas that present graphical information are 
active keys, which may be pushed by a user. As a per- 
son skilled In the art understands the exact number of 
active and inactive keys, respectively, may vary be- 
tween different functions and operations. In addition, a 
single key may be inactive in one particular operation, 
but active in another operation, displaying graphical in- 
fomiation. 

[0047] Addionally, the graphical infomiation present- 
ed on the touch sensitive screen when the pivotal or slid- 
ing cover member is closed may differ from the graphical 
infomnation presented when the cover member Is open, 
although the actual operation mode of the electric de- 
vice has not changed. In operation with a closed cover 
member, infomnation, e.g. selectable functions, may 
with advantage be presented on those areas of the 
touch sensitive screen that are covered by transparent 
keys. However, if the pivotal or sliding cover member is 
open and thus the keys are not available, such infomna- 
tion may be displayed in other areas of the touch sen- 
sitive, e.g. at one of Its sides, fomning a menu row. The 
actual shape of the graphical infomnation may also be 
changed depening on the position of the cover member. 
Such a change in shape may facilitate Interpretation and 
visible communication between the device and a user, 
e.g. by enlarging the presented graphical infomnation 
when the pivotal cover member Is opened. 
[0048] Fig. 7 illustrates the operation control proce- 
dure of an electronic device according to the present in- 
vention. The operation control starts In step 1 00. In step 
110, an Investigation whether the cover member is 
closed is performed. If the electronic device has a fixed 
cover member this step is unnecessary since the cover 
member Is always closed, and consequently the step 
110 may be excluded. If it Is concluded that the cover 
member Is not closed but open, the procedurecontinues 
to step 120. In this step 120, the electron^ device oper- 
ates In full-screen mode. Therefore, a user has full ac- 
cess to the entire touch sensitive screen, leading to that 
any Input signals to the device must be in the forni of a 
touch between the touch sensitive screen and a finger, 
pen or similar object. The advantages with the present 
invention are not present in this mode and consequently 
the method continues by returning to the investigation 
of step 110, However, if it is concluded that the cover 
member is closed, graphical presentation is activated 
1 30. This activation may e.g. be In the fomn of displaying 
different selectable functions, opening a Web-window 
orsimply activation of the touch sensitive screen without 
displaying any graphical infomnation. To perfonn an op- 
eration, such as dialing a number or activating a func- 
tion, an Input signal is required in form of a key push. 
Step 140 Investigates whether a key is pushed or not. 
In the last case, i.e. no keys are being pushed, the meth- 
od simply retums to the investigation of step 140. How- 
ever, if it Is concluded that a key Is pushed and an Input 
signal is received by the electronic device, the method 
proceeds to step 1 50. In this step 1 50, the control oper- 



ations associated with the depressed key are per- 
fomned, such as dialing a number or activating a func- 
tion. Perfomnance of the control operation is most often, 
but not necessarily, visible by a change of the graphical 

5 Information presented on the touch sensitive screen. 
Such a change may include a twinkle or change of color 
of a pattern or symbol, display of a message, change in 
selectable functions, and so on. The operation control 
methods then ends in step 160. 

10 [0049] The embodiments described above are merely 
given as examples, and it should be understood that the 
present invention Is not limited thereto. Further modifi- 
cations, changes and improvements that retain the ba- 
sic underlying principles disclosed and claimed herein 

15 are comprised in the invention. 



Claims 



20 1 . A portable electronic device (1 ) comprising: 



a touch sensitive screen (10); 
a cover member (4) being an^angable for cov- 
ering a first area (20) of said touch sensitive 
screen (1 0), said cover member (4) in turn com- 
prising a number of keys (5) mounted therein, 
said number of keys (5) being movable into a 
touching contact with said touch sensitive 
screen (10) when said cover member (4) cov- 
ers said first area (20), at least a portion of said 
cover member (4) being made of a transparent 
material, 



25 



30 



35 



40 



characterized by 

means for presenting graphical Information 
(60) at a second area (30) of said touch sensitive 
screen (10), said second area (30) being covered 
by said transparent portion , said means for present- 
ing graphical infonnation (60) being operable when 
said cover member (4) covers said first area (20), 
and being responsive to said touching contact be- 
tween said number of keys (5) and said touch sen- 
sitive screen (10). 



45 2. The device according to claim 1 , characterized In 
that said touch sensitive screen (10) comprises a 
touch sensitive panel (12) and a display screen (11). 

3. The device according to claim 2, characterized In 
50 that said display screen (11) is a liquid crystal dis- 
play pane). 

4. The device according to claim 2, characterized In 
that said display screen (11) is a light guide being 

55 an'anged on a TFT/TFP panel. 

5. The device according to any of the claims 1 to 4, 
characterized in that at least one of said number 
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of keys (5) is made of said transparent material. 

6. The device acxjording to any of the claims 1 to 5, 
characterized in that portions of said cover mem- 
ber (4) between said number of keys (5) are made s 
of said transparent material. 

7. The device according to any of the claims 1 to 6, 
characterized In that said transparent material 
consists of one clear or transparent material of the io 
list: 



11. The device according to any of the claims 1 to 10, 
characterized in that said portable electronic de- 
vice (1) is a radio communication and/or data pre- 
senting device. 

12. The device according to claim 1 1 , characterized In 
that said portable electronic device (1) is a mobile 
telephone. 

13. A graphic presenting and Interaction unit compris- 
ing: 



a touch sensitive screen (10); 

a cover member (4) being an'angable for cov- 

^5 ering a first area (20) of said touch sensitive 

screen (10), said cover member (4) in turn com- 
prising a number of keys (5) mounted therein, 
said number of keys (5) being movable into a 
touching contact with said touch sensitive 

20 screen (10) when said cover member (4) cov- 

ers said first area (20), at least a portion of said 
cover member (4) being made of a transparent 
material, 

25 characterized by 

means for presenting graphical infomnation 
(60) at a second area (30) of said touch sensitive 
screen (10), said second area (30) being covered 
by said transparent portion, said means for present- 
30 ing graphical infomrjation (60) being operable when 
said cover member (4) covers said first area (20), 
and being responsive to said touching contact be- 
tween said number of keys (5) and said touch sen- 
sitive screen (10). 

35 



polycarbonate; 

acrylonitrile butadiene styrene; 
polyoxymethylene; 
polybutadiene terephtalate; or 
a combination of at least two of the other alter- 
natives in this list. 

8. The device according to any of the claims 1 to 7, 
characterized In that said cover member (4) is plv- 
otally mounted to a body (2) of said electronic de- 
vice (1) and is movable between a closed position, 
covering said first area (20) of said touch sensitive 
screen (10), and an open position, at which said 
cover member (4) Is spaced apart from said touch 
sensitive screen (10). 

9. The device according to any of the claims 1 to 7, 
characterized by a first sliding element (9) ar- 
ranged in a body (2) of said electronic device (1) 
and a second sliding element (7) arranged in said 
cover member (4), said first (9) and second (7) slid- 
ing elements are in sliding conntact with each other 
to make a sliding motion of said second sliding el- 
ement (7) in relation to said first sliding element (9) 
possible, thereby allowing a sliding movement of 
said cover member (4) between a closed position, 
covering said first area (20) of said touch sensitive 
screen (10), and an open position, allowing access 
to at least a major portion of said touch sensitive 
screen (10). 

10. The device according to any of the claims 1 to 9, 
characterized in that said presented graphical in- 
fomnation (60) Is displayed as at least one item of 
the list: 

a color; 

a figure; 

a letter; 

a pattern; 

a moving pattern; 

a twinkling pattem; 

an Image; 

a film; or 

a combination of at least two of the other alter- 
natives in this list. 



14. The unit according to claim 13, characterized In 
that said touch sensitive screen (10) comprises a 
touch sensitive panel (12) and a display screen (1 1 ). 

40 15. The unit according to claim 14, characterized In 
that said display screen (11) is a liquid crystal dis- 
play panel. 

16. The unit according to claim 14, characterized In 
45 that said display screen (11) is a light guide being 

aaanged on a TFT/TFP panel. 

17. The unit according to any of the claims 13 to 16, 
characterized In that at least one of said number 

so of keys (5) is made of said transparent material. 

18. The unit according to any of the claims 13 to 17, 
characterized In that portions of said cover mem- 
ber (4) between said number of keys (5) are made 

35 of said transparent material. 

19. The unit according to any of the claims 13 to 18, 
characterized In that said transparent material 
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consists of one clear or transparent material of the 
list: 

polycarbonate; 

aery Ion Itrile butadiene styrene; 
polyoxymethylene; 
polybutadiene terephtalate; or 
a combination of at least two of the other alter- 
natives in this list. 

20. The unit according to any of the claims 13 to 19, 
characterized In that said presented graphical in- 
formation (60) Is displayed as at least one Item of 
the list: 

a color; 

a figure; 

a letter; 

a pattern; 

a moving pattern; 

a twinkling pattem; 

an Image; 

a film; or 

a combination of at least two of the other alter- 
natives In this list. 

21 . A method for operation control of a portable elec- 
tronic device (1) comprising the step of: 

covering a first area (20) of a touch sensitive 
screen (1 0) by a cover member (4), in tum com- 
prising a number of keys (5), said number of 
keys (5) being movable into a touching contact 
with said touch sensitive screen (1 0) when said 
cover member (4) covers said first area (20), at 
least a portion of said cover member (4) Is 
made of a transparent material, 

characterized by the further steps of: 

presenting graphical infomrtatlon (60) at a sec- 
ond area (30) of said touch sensitive screen 
(1 0) covered by said transparent portion; and 
receiving an input control signal in the form of 
said touching contact between said number of 
keys (5) and said touch sensitive screen (10). 



characterized by the steps of: 

presenting graphical infomnation (60) at a sec- 
ond area (30) of said touch sensitive screen 
s (10) covered by said transparent portion; and 

receiving an input control signal in the form of 
said touching contact between said number of 
keys (5) and said touch sensitive screen (10). 

10 23. The method according to claims 21 or 22, charac- 
terized in that said step of presenting graphical In- 
formation (60) in turn comprises the step of: 

presenting said infomnation (60) as at least one 
*5 item of the list: 

a color; 
a figure; 
a letter; 
20 a pattern; 

a moving pattern; 
a twinkling pattem; 
an image; 
a film; or 

25 a combination of at least two of the other 

alternatives in this list. 

24. The method according to any of claims 21 to 23, 
characterized In that said touching contact is pro- 
30 vided by the step of: 

pushing a key (5) by a user. 



35 



40 



25. The method according to any of the claims 21 to 24, 
characterized in that the step of presenting graph- 
ical infomnation (60) In tum comprises: 

presenting graphical Infomnation (60) in the ar- 
eas (30) of said touch sensitive screen (1 0) be- 
ing covered by active keys (5-1 , 5-2, 5-3). 



45 



22. A method for operation control of a portable elec- 
tronic device (1), having a touch sensitive screen 
(10) and a cover member (4) being arrangable for so 
covering a first area (20) of said touch sensitive 
screen (1 0), said cover member (4) in tum compris- 
ing a number of keys (5) mounted therein, said 
number of keys (5) being movable into a touching 
contact with said touch sensitive screen (1 0) when 5S 
said cover member (4) covers said first area (20), 
at least a portion of said cover member (4) being 
made of a transparent material. 
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